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THE OCCURRENCE OF A PLEUROPNEUMONIA-LIKE ORGANISM IN
FUSO-SPIRILLARY INFECTIONS OF THE HUMAN GENITAL
MUCOSA *
M. RUITER, M.D. AND H. M. M. WENTHOLT, M.D.
In a preliminary report (1) lately published by us we described the isolation
of a pleuropneumonia-like organism in a case of gangrenous balanitisf.
In this article the appearance and the properties of this pleuropneumonia-like
organism will be dealt with in detail.
The first representative Df the pleuropneumonia group, the causative agent of pleuro-
pneumonia of cattle, was isolated in 1898 by Nocard and Roux (2). it proved to he a filterable
organism and for a time it was thought to be the only virus that could he cultivated in the
absence of living tissue cells. Twenty-five years later the causative agent of agalactia of
sheep and goats was found also to be a filterable organism (Bridrd and Donatien) (2) which
morphologically and biologically showed great resemblance to the organism isolated in
pleuropneumonia bovis.
Two other representatives of this group of organisms were isolated from the lungs of
dogs suffering from distemper by Shoetensack in 1934 and 1936 (2). in 1935 and 1936 Kliene-
berger (3, 4) described an organism (Li) supposed to be related to the one of the pleuro-
pneumonia and to live in symbiosis with certain streptobacillus moniliformis strains. After
that, more organisms closely related to the causative agent of pleuropneumonia were de-
scribed, and only lately the importance of this large group of organisms, possessing unusual
and characteristic properties, has been realized.
For want of a better name they have been called the pleuropneumonia-like organisms
(or the pleuropneumonia group).
The cause of the considerable delay in finding these organisms may be due to difficulty
in their cultivation and in their very intricate and pronounced polymorphism.
In cultivating the representatives of this group several precautions should be taken.
For their growth they require a medium rich in protein, while the consistence of the solid
media and the pH are of the utmost importancet. On solid media, after incubation at 37°C.
for 4 to 5 days or less, slightly sunken, dewdrop-like, very small colonies appear, with a
nipple-like center, sometimes just visible to the naked eye. Growth usually occurs under
both aerobic and anaerobic conditions. Up to now, only few pleuropneumonia-like organ-
ismsl have been found that grow better under anaerobic conditions (asterococcus canis (2)
and L4 strain from rats (5)). Primary isolation does not always succeed. Some strains have
been cultivated (Seiffert (6), Sabin (7)), which could not be subeultured and were lost
before they could be identified.
Microscopically the structure of these colonies is very remarkable and the normal bac-
terial structure is absent.
The usual bacteriological technic is inadequate to form an idea of these colonies and
there is no doubt that numerous artefacts have been taken, by earlier investigators, for
certain developmental stages of the organism. Moreover, the protoplasm of the organisms
Received for publication October, 1950.
* From the Department of Dermatology (Prof. M. Ruiter, M.D., Director), State Uni-
versity, Groningen, Holland.
t We are indebted to Dr. H. Beeuwkes, Bacteriologist, Enschede (Holland) for his ad-
vices in the technical problems which arose during the first stage of the investigation.
These media will subsequently be referred to as "special media."
§ Further called "pl.pn.-like organisms."
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is, in some states of their development, very plastic. For these reasons an appropriate
technic proved to be necessary for microscopic examination.
Bearing in mind these circumstances, Dienes used his agar stain method, which makes it
possible to examine microscopically the colonies in situ. Impression preparations, after
Klieneberger can also be used (for further data see the articles of Klieneberger (8, 9), Dienes
(10) and Klieneberger and Smiles (11).
With the agar stain method the colonies appear to consist of a darker center and a lighter
peripheral zone. This aspect is caused by their tendency to grow into the culture me-
dium, the center, as the oldest part of the colony embedding itself more deeply than the
marginal part. Though all these colonies have much in common, there are a few differences
in structure according to the group or species to which they belong. In general, it can be
said that the colonies concerned have a granular central part, in one case bigger than in
another, usually well distinguished, but sometimes also gradually passing into the periph-
eral zone. This peripheral zone sometimes consists of a fine network, but in other cases it
shows a more lace-like structure. Sometimes it seems strewn with fine granules, whereas
in others the granules arc much larger and globules are also seen. The colonies of many
strains give the impression that in the peripheral zone vacuolization occurs. On the grounds
of the cultural aspect it is possible, as Klicncberger (12) showed, to make a somewhat rough
classification.
The fact also that the various types grow in different ways in liquid media (ascitcs—or
serum broth) may contribute to a closer determination of the type of pl.pn.-like organism.
In some strains growth in liquid media is visible only after several subcultures ("blind
passage") (7). Sometimes the growth shows only slight opalescence. In certain strains this
is much more marked. In still other cases flakes that are visible to the naked eye appear
Klienebcrger's L3 strain (12) causes the occurrence of small flakes only visible by means of
a lens and settling to the bottom of the test-tube like a fine layer of sand, the broth itself
remaining clear. Microscopic examination in particular (dark field, Giemsa stained smears
of the liquid media) reveals the pronounced polymorphism of the organism. Here, too,
Kliencberger (12) in respect of various organisms cultivated under the same circumstances
found varying microscopic pictures. Among the bizarre forms to be met with there are
granules resembling elementary bodies, coccoid, diplococcoid and coccobacillary bodies
measuring 0.15 to 0.4 p. Globulcs and "round bodies", the size of small yeast cells, also
occur. Further rings can be seen in which the protoplasm may sometimes be unilaterally
condensed (simulating signet-rings). Sometimes short filaments grow from these rings.
Furthermore, filaments may be seen which may assume considerable length in some strains
and cross the whole microscopic field. In other cases, however, these filaments are very
short. As a rule they stain poorly; in certain stages they contain numerous dark granules.
It is almost certain that all these formations are various stages of one and the same
organism. On the basis of extensive investigations into the nature of the causative agent
of pleuropneumonia bovis and related microbes Klieneberger and Smiles (11) framed a
developmental cycle for these organisms*.
As was mentioned before, the various cultural and morphological qualities of the pl.pn.-
like organisms may contribute to determine their type. If, however, one wishes to decide
with certainty which type of these organisms one is dealing with, an examination into the
antigenic properties is necessary. It has, moreover, become apparent that a certain species
has more than one representative, only distinguishable by determining the antigenic
structures.
After the discovery of the causative agents of pleuropncumonia bovis and agalactia of
sheep and goats, various organisms have been found more recently, which, as has been said
before, appear to he closely related to the strains mentioned above.
* For further data concerning the morphology of the pleuropneumonia-like organisms
we refer to these authors, Dienes (10), Sabin (7), Tang (13, 14) and others.
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As well as from dogs (asterococcus canis). pl.pn.-like organisms have been isolated from
rats (Li (3), L3 (15), T4 (5)), from mice (L5 (26), L6 (17) and type A, B.C and E (7)), guinea
pigs (5) and chickens (32). The occurrence of pl.pn.-like organisms in sewage and other
decomposing matter (Laidlaw and Elford (18), Seiffert (6)), is also of interest. The latter
organisms differ from the former in that they need no extra protein for their cultivation,
and grow at a lower temperature. They are non-pathogenic to animals, as opposed to other
representatives of the pl.pn. group. The L4 organism is pathogenic for mice and rats and
causes spontaneous polyarthritis in rats. L3 strain, as well as L4 subcutaneously injected,
cause abscesses on the site of the injection and L5 causes brain disturbances in mice ("roll-
ing disease"). Other affections in animals, probably caused by pl.pn.-like organisms are
known, but these will not be further enlarged upon here.
The nature of the pl.pn.-like organisms has been a subject of disagreement. Klieneberger
(3,4) thought, when she had found a p1 pu-like organism (Li) in streptobacillus monilifor-
mis strains isolated by her from the nasopharynx of the rat, that this organism should be
considered symbiotic to the latter bacillus. Dienes (10) on the other hand, thought that it
was a variant or n phase in the life-cycle of the streptohncillus moniliformis. He succeeded
in cultivating from various bacteria (fusiformis necrophorus, H. influenzae, Bacterium coli,
B. proteus vulgaris, N. gonorrhoea) organisms (L forms) which morphologically and cul-
turally possessed qualities analogous to pl.pn.-like organisms. This happened when the
bacteria concerned were inoculated upon special media, containing penicillin (19). With
subculture on media commonly used in bacteriology he succeeded in a number of cases in
cultivating once more from these pl.pn.-like organisms (L forms) the original bacteria.
When doing this he observed that Gram-negative bacteria were particularly able, under
certain circumstances, to change into pl.pn.-like organisms and sometimes (under certain
not yet clearly defined conditions) to retain this phase of bacillar variant.
Lately Klieneberger (20) has also accepted this conception, and now distinguishes real
pl.pn.-like organisms and L-forms simulating the morphology of the pl.pn.-like organisms
but having to be considered as a certain phase of the bacteria. The nomenclature of the
group of organisms discussed here is still very confused in the literature. Some investigators
continue to speak of a virus, which is certainly incorrect. It is evident that owing to the
findings mentioned here completely new problems present themselves in bacteriology.
In 1937 Dienes and Edsall (22) drew attention for the first time to the occur-
rence of pl.pn.-like organisms in man. They isolated these from a suppuratiug
Bartholin's gland of a laboratory \vorker. At that time they were inclined to
attribute the infection to the patient's contact with rats. Three years later
Dienes (23) demonstrated the presence of these organisms in the cervical secre-
tion of five patients suffering from pelvic infections. In 1942 Smith (24) isolated
six strains of human pl.pn.-like organisms; 5 were isolated from the cervix of
female patients, while one was obtained from a man with an apparently non-
gonococcal urethritis and arthritis.
In a more elaborate study Dienes and Smith (1942) (25) attempted to estab-
lish a relationship between the occurrence of pl.pn.-like organisms and the
pathological condition of the human genitals. From the genital tract of 129
unselected male and female patients they recovered pl.pn.-like organisms from
23 out of 77 cervical cultures; from I out of S vaginal cultures; from 3 out of 36
prostatic cultures, and from 1 out of S urethral discharges in males. Various
positive patients showed arthritic conditions similar to those that occur in gono-
eoccal infections. Beveridge (1943) (26) confirmed the occurrence of pl.pn.-like
organisms in the male urethra. He examined 24 soldiers with non-gonococcal
urethral discharge and found these organisms in 4 of them.
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In 1945 Klieneberger (27) reported on the occurrence of pl.pn-like organisms
in the human vagina. A growth of pl.pn.-like organisms was obtained from 18
(40%) out of 45 vaginal smears of women attending a venereal clinic, from 12
(33%) out of 36 patients attending a gynaecological department. Out of the 50
pregnant women only 7 yielded a growth of pl.pn.-like organisms. It is striking
that 3 of the latter had previously undergone an abdominal operation, 1 suffered
from pelvic infection, and one was delivered of a premature baby. Klieneberger
stated that the conclusion may be justified that at least something was wrong
in all cases of pregnancy in which vaginal smears yielded an abundant growth of
pl.pn.-like organisms.
Since then, human strains of pl.pn.-like organisms were found repeatedly,
e.g. in cases of acute abacterial urethritis, sub-acute abacterial urethritis
(Waelsch), abacterial urethritis in association with arthritis, bacterial urethritis
(non-gonococcal), abacterial pyuria, non-gonococcal cervicitis and vaginitis and
haemorrhagic cystitis (Salaman (28), Harkness & Henderson-Begg (29),
Beeuwkes (30), Harkness (21), IDurel (31) et al). In some of these cases the acute
inflammatory condition developed a few days after sexual exposure. Cases are
known in which the pl.pn.-like organisms could be cultivated from both part-
ners. To conclude this probably incomplete enumeration we ourselves deme
strated a pl.pn.-like organism in a case of gangrenous balanitis (1).
The pathogenicity of the human strains is a subject of disagreement. Some
investigators think the organisms lead a saprophytic life, others (Dienes and
Smith (25) ) however, think that under certain conditions they may be capable
of acting as pathological agents, either alone or together with other organisms.
It is not clear whether the investigations mentioned above have always had
to do with one and the same organism. From none of the publications concerning
the human strains of pl.pn.-like organisms it appears that a clearer insight into
the organism in question has been sought.
If an insight into the part played by these organisms in certain pathological
processes in man is to be obtained, clinical observations may largely contribute
to this. Moreover we think however that an examination of the morphological,
cultural, biological, and if possible, antigenic properties of the different strains
of the pl.pn.-like organisms is necessary in every case separately, if a more
complete understanding of their pathogenic properties in man is to be obtained.
In the case of gangrenous balanitis (1) described by us we did not succeed
in cultivating the pl.pn.-like organism concerned in pure culture, and the strain
in question was lost. Now, however, we have a number of further observations,
and have succeeded in demonstrating by culture a morphologically identical
organism. In two of these cases we obtained the pl.pn.-like organism in pure
culture, so that a more extensive examination was possible. The observations
concerning these patients and the data obtained from the examination of the
strains concerned will be the subject of this article.
REPORT OF CASES
The cited cases (I) in which we were able for the first time to cultivate the
pl.pn.-like organism mentioned above concerned a sixty year old man suffering
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from a fusospirillary gangrene of the glans penis. No anomalies of another
nature existed in the urogenital tract and a venereal disease could be excluded.
On special solid medium the pl.pn.-like organism was cultivated—from necrotic
tissue which was on the point of sloughing off—in almost pure culture on first
inoculation. An effort to subculture this strain failed. After the patient's re-
covery from the process the organism in question could no longer be demon-
strated.
The next patient (II) in whose case a pl.pn.-like organism could be cultivated
from a phagedenie ulcer was a 20 year old young man suffering from paraphimosis.
This patient had paraphimosis with a considerable swelling of the glans penis. Dorsally,
the prepuce was completely necrotic over a surface of 15 x 8 m.m. The urine was perfectly
clear; there was no urethritis.
Treponema pallidum and Ducrey's bacillus could not he demonstrated. In the smears
(Gram, Giemsa, Victoria blue) in which no obvious cells were visible, microscopically sev-
eral bacteria were seen, viz: a number of Gram-positive diplococci, a few Gram-negative
rod-shaped microOrganisms, some coryne-like Gram-positive bacteria and further fusiform
bacilli and spirilla. In the bacteriological routine examination* were cultivated: anaerobic
streptococci, eorynebaeteria, corynebaeteria xerose, staphylococcus albus (hemolysis and
coagulase +), alealigenes faeealis.
For 24 hours dressings with normal saline were applied locally. At the same
.ne scrapings from the phagedenic ulcer were inoculated on the special solid
medium. After a four days' incubation at 37°C. besides colonies of various bac-
teria, numerous pl.pn.-like colonies were growing. Their morphological aspect
was identical with that of the colonies seen in the preceding case. Owing also
to the dense growth of bacteria we did not succeed in obtaining the pl.pn.-like
organism concerned in pure culture.
Intracutaneous inoculation of the necrotic material into the skin of the ab-
domen of the patient caused superficial ulcers three days later. These healed
spontaneously. Fusiform bacilli and spirilla were demonstrated from them, but
the culture for pl.pn.-like organisms gave no results.
In the meanwhile we had discovered that the pl.pn.-like organism cultivated
by us only grew well under mieroaerophilie or anaerobic conditions. Once we
knew this the cultivation presented few difficulties in a subsequent case.
This case was a 39 year old man (III) suffering from inflammatory phimosis
and ulcerative balanitis.
Treponema pallidum and Duerey's bacillus were not demonstrated. In the pus smears
(Gram, Giemsa, Victoria blue) the following microOrganisms were found microscopically
various kinds of Gram-negative rod-shaped microorganisms and Gram-positive diploeoeci,
and further fusiform bacilli and spirilla. The bacteriological routine examination only
produced various strains of anaerobic streptococci and anaerobically growing eorynehae-
teria, probably eorynebacterium aenes. The microscopically observed Gram-negative flora
developed neither under aerobic nor anaerobic conditions. Under wet dressings with normal
saline the inflammatory phimosis diminished and an ulcerative balanitis came to light.
Urethritis did not exist. There was no indication of venereal diseases.
* Performed by Dr. A. E. Beute (Bacteriological Department; Director Prof. Dr. A. B.
F. A. Pondman), to whom we render our best thanks.
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At the time of routine bacteriologic examination pus of the patient had been
inoculated upon the special solid media. After 4 days it appeared that besides a
few colonies of bacteria, numerous pl.pn. -like colonies had grown.
This time we succeeded with little trouble in obtaining the pl.pn.-like organism
in pure culture*. In subsequent subcultures (every three days), however, the
growth of the organisms proved to diminish considerably, until it appeared that
they needed anaerobic conditions for their growth. Up to the present this strain
has been subcultured anaerobically 40 timest.
As a last case (IV), which will be more extensively discussed, we mention a
patient, a 40 year old man, suffering from erosive balanitis relapsing for years.
Microscopically many Gram-negative rods (among them fusiform ones), numerous spi-
rilla and a number of Gram-positive diplococci were found in the pus smears. In the bac-
teriologic routine examination only corynebacteria and staphylococci developed.
After inoculation on special solid media and a three days' anaerobic incubation
at 37°C., besides a number of colonies of bacteria, innumerable pl.pn.-like colonies
developed. We succeeded in obtaining this strain in pure culture and in keeping
it by means of anaerobic subcultures. In this way this strain as well as the pre-
ceding one could be more closely investigated.
Perhaps it is worthy of note that this man after being treated with an oint-
ment containing aureomycin has been free of complaints up to now.
The following remarks should be made concerning culture. Rabbit-blood
ascites agar (5% and 30% respectively) was used as the medium; the pH was
7.6—7.8, and the agar content (Difcoagar) 1.6%. Penicillin was never added to
the culture medium. Patients treated previously by penicillin have not been
included in this investigation.
Cultural and morphological characteristics
All pl.pn.-like strains have this in common that during the first cultures they
grow slowly and thinly on the artificial media and are slow in adapting them-
selves to it. To judge their cultural and morphological characteristics it is there-
fore necessary that they be subcultured a considerable number of times. The
morphological features of the pl.pn.-like strain (3 to 4 days old cultures on solid
medium) cultivated from patient III were a follows:
With the naked eye, numerous scarcely visible colonies could be observed.
Lens magnification (40 times), and oblique lighting, show these small colonies—
average diameter 75—125——to have a clearly circumscribed pigment-free, slightly-
sunken center, and to be surrounded by a smooth, transparent peripheral zone.
With transmitted light (magn. 115 times) a compact, clearly circumscribed
center is seen with a delicately structured peripheral zone. Twin-colonies fre-
quently occur. When the colonies are stained, further details come to light.
* Agar block method after Klieneberger.
f For the special technic needed for the cultivation and the keeping of the pl.pn.-like
organisms we refer to the publications of Klieneberger, Dienes, Sabin and others.
The pl.pn.-like colonies were studied as a whole. We made use of the agar staining
method (Dienes) and the impression method according to Klieneberger. For their methods
see the articles concerned (8, 9, 10).
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When the agar staining method is used (azure I 4%, azure II 1%, methylene
blue 1% in 96% alcohol) the colonies display a granular, well-circumscribed
center, stained deep blue, and a delicate peripheral zone, stained less intensively
and covered with uniform small, dark granules.
Fio. 1. Colonies of 4-day culture of G-strain on solid medium. X 40. Photographed with
oblique lighting.
FIG. 2. Photographed with transmitted light; 1<150
Ftc. 3. Agar stain method (after Dienes); 1< 115
FIG. 4. Impression preparation (after Klieneberger); 1< 1150
Ftc. 5. 3 day old culture in rabbit blood-ascites-broth (prolonged Ciemsastain); 1< 3450.
The impression method enables us to learn further particulars concerning the
structure of the colony. The morphology of the peripheral zone is very clearly
demonstrated in this way. At the outer margin delicately stained short filamen-
tous formations containing darkly-stained granules are clearly visible. Vacuoliza-
tion of the colonies was extremely rare.
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Besides these characteristic colonies considerably larger ones were often
found. In contrast with the cultural picture described above, these displayed no
center or only a blurred one.
In liquid culture media (30% ascites broth enriched by 5% rabbit blood,
pH 7.6—7.8) it seemed at first that, notwithstanding anaerobic incubation, there
was no growth. Inoculation of the second subculture on to the solid media,
however, resulted in an abundant growth of pl.pn.-like colonies. After a few
further subcultures the broth showed a light opalescence. In further sub-cultures
this remained and did not gain in strength. Growth in the liquid media did not
occur in clumps or flakes visible to the naked eye. The microscopic picture of the
organism cultivated in the liquid media was distinctly polymorphous.
Smears of 3-days old, anaerobically cultivated broth cultures were stained
with the prolonged Giemsa stain for 24 hours. Microscopically the elements were
clearly polymorphous. They were seen scattered through the preparations, but
occurred mostly in minute clusters. These seemed to consist of delicately stained
short rod-like filaments, containing small dark granules, frequently situated
terminally. These granules varied in size, and sometimes filled up part of the
filaments; comma-like formations and diplococcoid elements were seen. In the
small clusters ring-forms also occurred. Usually the protoplasm of these rings was
condensed at one side and the impression of a signet ring was given. Sometimes
the small granules mentioned above took on the size of small globules.
The aforementioned features relate to cultures on anaerobic rabbit blood-
ascitic agar media (respectively rbbitblood-ascitic broth media).
After having subcultured the growth anaerobically about twenty times,
attempts were made to culture it aerobically and with 10% carbon dioxide.
In the aerobic subcultures, the growth was unsatisfactory, developed mainly
inside the medium and in the course of following sub-passages deteriorated still
further. With 10% carbon dioxide the growth was slightly better. Under these
circumstances the character of the colonies remained essentially the same though
somewhat more granular in appearance.
The characteristics of the strain (b) isolated from the last patient (IV) were
examined in the same manner. They appeared to be identical with those of the
strain (a) described above.
Pathogenicity to animals
The organism seems to be pathogenic to a certain degree to young white mice.
To determine this we injected the organism (strain a) together with the solid medium
subcutaneously into the plantae of the hind legs of young white mice. As a rule after 5 days
a swelling appeared of the tibio-tarsal-joint. From the joint pl.pn. like organisms could be
cultivated again. As a rule these colonies were not abundant. In one case, the inoculated
leg clearly showed redness and swelling. At autopsy pus was found between the muscles
near the knee-joint. It was possible to cultivate a dense pure culture of pl.pn.-Iike organ-
isms both from this pus and from the minced joint; neither aerobic nor anaerobic bac-
terial growth appeared.
Inoculations with strain b gave the same results as strain a.
By means of animal-passages alternated by cultures attempts were made to raise the
virulence of the strains. In this way the swelling of the joints became more obvious.
4..i; I
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In two of these cases autopsy was performed and histopathological examination revealed
subacute arthritis as well in the tibio-tarsal as in the knee-joint.
In one more animal a small capsulated abscess, grown together with the fascia at the
medial side of the femur was discovered three weeks after inoculation. Out of this abscess
a dense pure culture of pl.pn.-like organisms could be cultured.
Histological examination of the abscess showed a central necrosis surrounded by a con-
siderable amount of chronic inflammatory reaction. In the slides (prolonged Giesma stain)
the organisms (stained pale-red) could he demonstrated. They occurred scattered in small
groups through the preparation and were often encountered in the leukocytes (fig. 6). In
the latter they appeared as rod-like elements. These small rods were irregularly stained,
more distinct however than in the smears from the broth cultures. Comma-like elements,
Fin. 6; x 2500
ringforms and granules, often giving the impression of being situated in delicately stained
short filamentous formations were seen too.
In our opinion it may he accepted from these facts, that the strains are pathogenic to
animals.
The question now arises if and to what degree the strains, isolated by us and
described in this paper, differ from the ordinary human genital strains. Mention
has already been made of the fact that when pleuropneumonia-like organisms are
cultured under special precautions, a rough classification is possible on account
of their cultural and morphological properties. In the strains a and b, described
in this article, the cultural, morphological and biological features are the same.
In our opinion these strains are similar or are belonging at least to the same
species. Morphologically our strains show a marked difference from those cul-
tured from cases of non-gonorrheic urethritis. Various urethritis strains, fully
corresponding to the descriptions in the literature, are in our possession. Their
colonies on solid media were larger than those of the organisms described here,
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showed abundant vacuolization and had pigmented round, sometimes rhizoid,
centers. We also encountered fairly large smooth colonies showing pigmented
well distinguished centers. Both grew aerobically and anaerobically equally
well. Therefore their morphological and cultural properties differ in many re-
spects from the organisms described in this paper. Moreover in none of our
patients urethritis or prostatitis could be demonstrated. Attempts to isolate
pleuropneumonia-like organisms from urethra or prostate in these cases gave
negative results. Literature shows that most human pleuropneumonia-like strains
have been cultured either aerobically or under carbon dioxide. The strains iso-
lated by us, however, only grew well under micro-aerobic and anaerobic condi-
tions. Furthermore, none of the human pl.pn. strains isolated up to this time
seems to be pathogenic to animals. This too is in contrast to the strains mentioned
in this article, which show a not very pronounced though distinct pathogenicity
to mice. On account of the morphological, cultural and biological properties, we
therefore think that the strains (a and b) isolated by us, differ from the genital
pl.pn.-like organisms described in the literature. Dr. Klieneberger-Nobel (Lister
Institute, London), to whom we sent one of these strains, agreed with this our
opinion. She also found that our pl.pn.-like organism grew very well in a mixture
of Brewer's medium and boiled blood broth enriched by horse serum. In this
medium our organism grew like other anaerobes in the lower part of the tube
leaving the aerobic zone free.
On account of the above mentioned evidence we think it feasible to indicate
the distinctness of our strains from the ordinary human genital strains by
designating them as G-strains.
Pathogenicity of the G-strains to man
The possibilities of confirming this were naturally limited. Each of the patients the or-
ganisms had been isolated from, was injected intracutaneously with 0.2 cc. of an ascites
broth culture as well of strain a as strain h, which had been incubated for 3 days. Not a
single reaction resulted. Later on the sediment of the centrifuged broth-cultures was used
for injection resulting in no reaction either. Remembering the possibility of symbiosis with
other bacteria these experiments were repeated together with a non-pathogenic staphylo-
coccus. This too caused no local reaction.
As certain local factors are assumed to be important for the pathogenicity of the fuso-
spirillary symbiosis, we proceeded to reproduce these factors as far as possible in our
experiments. As one of the factors associated with fuso-spirillary gangrene, local circulatory
disturbances occurring in one of our patients (paraphimosis) must be mentioned. The above
experiments were repeated and this time glass rings were laid around the various sites of the
injections, fixed by a pressure bandage and were removed after a few hours. These artificial
circulatory disturbances, however, did not influence the results of the inoculations, and not
a single reaction could be obtained.
So far the experiments were made in the human skin. It is, however, not unlikely that
in human pathology pl.pn.-like organisms chiefly occur on the mucous membranes. There-
fore a few drops of a suspension of washed pl.pn.-like organisms were introduced into the
preputial pouch of two healthy men. This did not result in an inflammatory reaction.
Recapitulating it was not possible to demonstrate obligate pathogenicity to men of the
pl.pn.-like organisms in question experimentally.
When judging the results it is necessary to realize that both strains were culti-
vated from lesions, in which a fuso-spirillary symbiosis was found. We have to
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deal here with a close synergy of two microOrganisms supposed to be capable of
developing pathogenicity under certain local conditions. Dienes thinks that
under certain conditions genital pl.pn.-like organisms may be capable of acting
as pathological agents together with other organisms. In our cases this assump-
tion—association with fusiformis and spiril1a?—seems to be necessary, because of
the striking effect of penicillin in genital fuso-spirillary infections. Penicillin has
no inhibitory effect on the growth of the pl.pn.-like organisms. This held good
with regard to the 0-strains too.
Points in favour of a facultative pathogenicity in men of the pl.pn.-like organ-
isms in question may be the following arguments. The numerous pl.pn.-like
colonies observed in primary culture in some of our cases, were in striking
contrast to the small number of bacteria colonies on the media. It proved to be
impossible to cultivate the organisms again after the inflammatory conditions
had healed. In these patients the treatment had been an indifferent one (dressings
with normal saline). Finally it was impossible to demonstrate by culture pl.pn.-
like organisms in the healthy preputial mucosa of males examined for this purpose.
Nevertheless it is our opinion that in spite of these facts more arguments con-
cerning the pathogenicity to men will be necessary.
SUMMARY
In a preliminary report, the authors stated that they had succeeded in demon-
strating a pleuropneumonia-like organism in a case of fuso-spirillary gangrenous
balanitis. As this strain was lost, a closer examination of it was impossible. Shortly
afterwards they succeeded in cultivating a similar organism in a case of ulcerative
balanitis. It was possible to cultivate this strain in pure culture and thus to
study it more closely. rrhe pleuropneumonia-like organism in question proved
to be different from the human genital strains hitherto described. The organism
grows optimally under anaerobic or micro-aerobic conditions, The morphological
and cultural characteristics are described in detail. In contrast to human genital
strains known up to now, the strain proved to be pathogenic to white mice. After
that, another pleuropneumonia-like organism (in cultural, morphological and
biological respects identical with the former) was isolated from a case of erosive
balanitis and studied in the same manner. In the patients examined neither
urethritis nor prostatitis could he demonstrated.
The authors hold the opinion that both strains are identical or belong at least
to the same species. Pathogenicity of the organism to man could not be demon-
strated. According to the authors however the possibility cannot be excluded
that under certain circumstances (association with fusiformis and spirilla?)
the strains found by them may be pathogenic to man. Because of the evidence
obtained up to this time, the authors think it feasible to differentiate these strains
from the ordinary human genital strains by designating them as 0-strains.
We want to acknowledge our thanks to Dr. E. Klicneherger-Nobel (Lister Institute,
London) for her much appreciated interest in our work.
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